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The iceident

4 Notional Airlinos! cargo flight, a C-~46 aireraft, H~1661M, landod
with landing goar retracted on Rummy 15 ot the Washington Hationol Airport,
Washington, D, C,, at 2353%/Octobcr 2, 1950, Heithor of the two crow |
members, the only occupants on boord, was injurced; but the aircraft was
substontially damaged,
History of the Flight

The flight departed the Newark .‘;ifpo:-t, Newark, Now Jorscy, ab 2240,
October 2, 1950, VIR (Visual Fligh‘t.Rulos) for VWiashington, D. C. Thomas |
Sutor, tiic captein, was scated on the right or copilot!s side of the eoek-
pit; and Robert Denton, the copilot, wos scated on the loft or chptm!s ' 7
side. On board worc 14,892 pounds of cargo, 2,780 pounds of fucl, and ‘260,-
pounds of oil, which, in addition to tic weight of the ercw and thoir
baggage of 390 pounds, rosulted in o gross cireraft weight at the time of
toke-off of 47,190 pounds, all corgo wes properly loaded and stowed so that
the conter of gravity of the aireraft was within the ccrtificated llmts,
and the gross wblght wes woll within tho a.llmmble limit of 48, 000 pounds.

In ﬂccord..mco with tho fl:l.g‘lt pL.n the i‘l;l.ght proccodcd to Yaghington

at an altitude of 6,000 foct, cxporicncing no difficulty cn route. Over

i : &/ A11 timcs reforrod o horcin arc Eastern Standard ond based on the

24~hour clock,
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Rclay, which is a radio range interscction 31 miles northcast of the
Hashington Hation;:l airport, the flight was cloared by the control tower

foo c_zni_'.c;r ’_chc traffic 'pattgrn_for londing on Runway 36. . The wind was rcportod
fo_ be calm; visibility was 3 milos; and tho sky wes cloar, 4 left treffic
pattorn wos contered approxigatoly 1} milcs northonst of the ficld at an
altitude of 1,200 feet. From there the flight mroecceded Jestorly so as to
eirele the Yoshington National Airport to tho left for an approach to Runway
36, Just bofore possing over Mains P'oint%/tho BEFORS_ L4WDING check was
a.dcomp]ishod. The londing geor uas cxtended; flaps werc lowerad onc quartor;
and air specd was reduced to betiwcen 130 and 135 niles per hour,

Imicdiately after the alrcraft passcd over Heins Point, ot a point about
one mile northozst of tho approach cnd of Runway 18, the crcw stated that
-fuel pressurc for tiwc right cngine dropped to zdr_o and the right engine lost |
powcr, Powcr soltings for tho left congine were impodiatoly inercased to the
- maximm for contimious operation, cnd the landing geer ond flaps wore rotractod.
Copilot Denton continued to Tly thc aircraft from the loft side while Captain -
Sutor cxamined tho cocknlt m.t-v a floshlight to detormine why the right cngine
kag ff-‘-llud- Hls cnsch iuzluded the fnel cusntity and “he position of the:
‘selactor valve, and he tesitified that he found th: ovosier pwap in the high

Position, and the mixiture control in full rich position,

2/ Soc the attached chart, showing £light path,

2/ Natdonal Airlings chock lish contoing undor separate loadings an
PE| R,J’f.r. eheck wilch is normally accomplished just before teaffio
is cnt tored, and a BOFOPD LAIIDTHG eheck which i normally acconplished
boforc entoring finzl eporoaci: for landing. Both of these chocks wero
couploted -on this 71 1g11+ Just belore poassing over Hoins Point, according
to tie crow, to poridt thom to give full attontion to Uashington traffie,
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- lHowever, no reason could be found in the cockpit for the engine failure
and since the right engine did not restart, Captain Sutor feathered its
propeller, By this time the aircraft had been flown beyond Runway 18,
and since it seemed that altitude could not be maintzined, a left turn
vas made for landing on Rumwey 15,
Contact with Runway 15 was made at its intersection with Runway 18,
The aircraft slid on the bottom surfaces of the fuselage, engine nmacelles,
and landing gear doors, for a distance of 1,750 feet, then came to rest
on the runway 660 f eet from the end. There was no fire nor personal
injuries, the only damage being that which resulted from the aircraftls
sliding on the surface of the runway,
Inveétigation _
An examination of the cockpit was made shortly after the accident.
It was found that the t&ng flaps and landing gear controls were in the
full "dovm" position, Throttles were retarded. Propsller pitch controls
were full forward in the high RPM position. Both fuel valve selectors
were in the "front" tank position, Ignition switches were on, = Both
fuel boost pump switches were off. The fuel m:nxture controls were
forward in the "full rich" position,
An examination of the airplane showed that the landing flaps were
) eﬁended, but that the landing gear had been retracted vhen contact wvas
- made with the runway. Ratraation of the gear at time of landing wes

indicated by the runway damage to the bottom of the landing gear doors,
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' Damage to the right tail—wheel door indicated that it had besn opened
after the aircraft was on the rumay and stopped; for the skin was
buckled from the door being' foreed opened by hydrauiic pressure against
the runway surface s whereas the forward and bottom edges of the door
were not scuffed as they would have becn had the door been in the open

" position as-the aireraft skidded on the runway,

All three tips of the left propollcr worc- broken off by contact
with the runway; and two tips of the right propeller, which had been
foathered, were worn from rubbing on the runway, The underside surface
‘of both cngine nacellcs, tho skin on the bottom surfaces of the landing
gear doors, the oil coolers, and the middle scetion of the fusclage were
scuffed and torn from skidding on the concrete runway. 0il was loaking
" from the right cngine oil coolor drﬁiri plug as a rosult of rutbing

“‘aetion on the runway,

#n’ examination of markings on tho runway surface showed that the

- fusglage touched ground at tho southcast side of the interscction of

‘Runways 15 and 18, and that immediately following the fusclagec the left
propellor gtruck tho runway. There wore no tire marks from the aireraft
that could bo identificd, The propeller marks on the runway which startod

" Just -2 fow feet from the interscetion of Runvays 15 and 18, vhich was

whero the crev statod thoy landod, substantiated the pnélusion made from

aireraft damage that the landing gear was not cxtendod at the time of
landing,

The aircraft was lifted, placcd on its gear, then towed to 2 side of
the airport where further cxamination and tests wore conducted. Engino

couling was romoved for an oxamination of the fucl systom, No irrcgularitic
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. ;ég_re found in the carburetors, fuel pumps, fuel szlector valves, fuel screens
or in the fucl tank boest pumps, No loakage, or indication of atoppage

in any of the lincs or opurating parts of the fuol system was found. Ar

rotraction tost was lator mado of the landing gear. It operatod normally,
A tost wos made of télo booster pumps in tho right and left front
~tanks, UWith thc booster pump switch turned to the Wliow" position the

right front booster pump devcloped 7.5 pounds and the Joft front § pounds,
yhen - the switeh wes nlaced in tho Whight position tie right front devoloped

16 pounds and the loft 16,3 pounds, Theso quantitics were vithin normal

linits,

The right cngine was startod ﬁ.t.h the fucl boost pump on, o diffi-

. oulty was cxpericnecd in starting, bubt the onginc was operated only about

. 3 minutos at idling specd bucsuse of oil loakago from the cocler vhich had

. boon damaged 5n the landing. . With the booster pump twrned off, theo onginc
. driven fucl pump doveloped 16 pounds preasurc. This quantity was normal,

- The left onginc was ‘also startod, It was nceeaspry to romove the gonerator
because of a defcebive brush assambly, but otheruwisc the enginc was 'co.pablo
of normpl opcration.

‘A1l fucl tenks were pumped and thon drained until dry. The following

: qug;ntitias were takon from cach:  Left front, 120 gallons ;7 loft ccntory
' 9 gallona; loft rear, 2 galléns; right front, 93 gellons; right conter,

. 9 gallons; end vright xear, 5 gollons, According,'to the ercw, both ongincs

. woro opcrated during the cntiro flight from tho front tanks,.

. Aftor necessary ropeirs wore made tho aireraft was tost Ilcmn. Repairs
80 far as tho pqi-:orpl,ants were i:;vo_hcd,consistod of replacing tho oil

: f- _coolors which had bgen damaged, and rci:lacing the left gencrator. Othor
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ropairs inéludcd the replacoment of propelloers, cowl flaps, ond 1a.ﬁding
goar doors, The purposc of the test _flight was to detcrmine how the right
cngine would rospond to various scttings .of tho fuel systom controls. For
the purposc of the tosts, 185 gollons of fmi were ploaced in cach of the
front tanks, 15 in the right ccntor tank, =nd ninc in the right rear tank,
Approximately 160 gallons romaincd in cach of the front tenks aftor the
cngine run-up was complcetod. |

During the tests the aircraft wes skiddec, dived, climbed, and steeply
barked in an attempt to ﬁnport the front tanks, and thereby cause engine
stopoage. This could not be 'done even though the last attempt was made
- when only sixty gallons of fuel remained in the front tanks, Engines
operated normally throughout -1l the tests regardiess of tonk selection or
- whether the booster pump was used. In one test the right engine fuel va.lve"
. “was. turned off. Throttles. and propellers rénminoc’-. at ¢ cmi-se setting, and
- mixture in the full rich position, The propeller was permitted to windmill

.. for three ‘minutes, then tho fuel selcetor walve for the right engine was

- turned %o the right front tonk, The engine did not start until the booster

pump was turned to the “low" position aftqr which fuel oressure increased to
17 pounds in two scconds, and tho engine returncd to normal operation within
ton seconds., Other tests involved timing the restart of the engine after

the fuel had cithor beon t.mcd off or a tank had heen allowed to run dry.
The longost perioed, using differont combinctions of -fucl rsystcm control
settings, wa;s 15 sceonds. EBven with the booster pump off, only scven scconds
were required to rosbart the right cngino after turning the fuel off, and

; ihen't.‘hﬁrning_it-hack on iuunediately“aftor the enginc stopped.

- An-oxaminotion of the flight records for Captoin Sutor and Copilot
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Denton  showed that neither ‘of then had flown the C=46 during the nino
months preéeding the acciﬁont. Heithor had expericnced single-engine |
operation in C-46 loadedr'to-its limit of 48,000 pounds.- However, the
flight records showed that they had been requalified in the C-46 aircraft
just before their departure from Miami to Newark, which was the flight
they were returning from at the fime of this accident, Their requali-
fication consisted of three landings and takeoffs and a demonstration bf
their Jnowledge of emergency ﬁrocedures , including single-—engine operation.
Anglysis

Certain portions of the crews! testimony appear to be inconsistent
vith the facts found during this invastigation. Copilot Denton stated
_ that the fuel pressure warning light came on at obout the same time that
the right engine lost power, and that the light remained on even after the
boogter pump switch was placed in the "high" position, The bo'JSter punps
in the front tanks when tested after the accident operated normally, aevelop:mg
16 pounds prossure with the boostor pump switch in the “high" position,
Only 14 pounds prossurc was required to turn the pressure worning iight off.
Thexretfore, if -=heo bYoosier pump swileh hod beon in tha "high" nosition, and
if the fucl tank sclectors hod been turncd tofront tanks, all as stoted by
the crew, thon the fucl pressute warning light would nol have romcined on.
This wozld hove hecen Sruc even though the right orngine may hove logh power,
and eowvon if tho right propeller had been feathcrod. |

Secondly, the pilot stated that thic landing geor control was placed in
the down position during the f:mal approach to landing, in which casc the
tall whool would haﬁﬁ hod time to cxtond beforc the main gt%p.r. The normal

sequence of rotraction and oxtension of tho landing gear' systom of the C-46

Y For their complete flight history, see supplemental data.
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type aireraft is for the tail goar_ to cxtend or retract ahcad of the main
""gcar. Therefore, when the aireraft in landing sottled on its fuselage
sliding along the runway, tho teil gecar would have boon cxtonded and would
have contacted the runway with cnough force bo do damage to the tail wheel
struts and retracting mochanisﬁl. Investigation at the scenc proved that
the tail gdar was not oxtended and locked and .th‘cro was no damago 'tor thr.;:
ta.:l.l wheel retraction mechanism and struts; and later rotraction teosts
proved thet the contirc londing geer system operated normaliy. The investi-
'gation also showed that _th"- main la.ndirig gear doors had no damage to thc
. forward cdges vhen in the open position. Tho damage to tlose doors étartcd
'24 to 30 inches aft of the lcading odges and 12 to 14 inches on e:;.thér side
indicating the doors were retracted. This damage consisting of denﬁs:r and
seraping of the motel was only in the dircet line of flight. Sinco tho
-: - forvard and bottom cdges of the main Lndlng goar doors werc not da.magod by~
contact with thg runway ond tho tail wheol mochan:l.sm was intact, i'b is
coneluded that the doors were closed, and the 1and1ng goar retracted when
t.ho aireraft first toucnod down on thc runway, cven though the landing gear
" onirol s found in the dowm position.

Thicddy, coth crew membors stated that neithor altitude nor air speed
cou:ld be paintained after they lost the power of the rirh+ engine., Their
tbestiuony continved to the effect that altitude and air sprod were lost
“even vhough maximum continuous pover was developed by tie left engine, and
réven though the right propeller was feethered, and the landing gear and

flaps retracted. At 46,170 pounds, a conservative esbinate for the weight

. of the aircraft at the time of the accident, taking into account fuel con~-

Sumed en route, the aircraft under the conditions existing at the time of

- the accident should have been able to climb at the rabe of 240 feet a mimute



-9 -

at an alr speed of 130 miles per hour, This is based on the test data
which is published in the CAA-approved Airplane Flight ilanual for the
C-46 type aircraft. In light of such-tcst data,if is difficilt to understar
why neither altitude nor air speed could be maintained,

Giving credence to the crews! testimony where it is not in conflict
vith the'—physical facts found during the iiwes*t;igation, it appears that
the following events occurred: One of the pilots inadvertently turned

the fuel for the right engine off at the time that the IN RANGE and BEFORE

TAIDIG checks were accoﬁplished. This ¢onclusion rests upon the fact that
only this action would result in the nearly simultaneous loss of fuel
pressure and power from the right engine, The conclusion is Supported by
the facts that a detailed examination of the cngine and its fuel system
disclosed no wnsatisfactory condition, and that the engine was started and
operated without difficulty after the accident and before -any'mainte_nanc;e
work was performned. |

Then, after losing power fram the right engine the crew retracted thé
landing gear and flaps.- The flaps were extended for a second tine dur:mg
the final approach, but no attempt to extend the landing pgear was made
until after the aircraft was on the runway. This conclusion f;cnllows from
the facts that the flaps werc found oxtended, and that the bottom and
forard cdges of the 1a11ding gear doors, as 'C}iplaincd above, showed that-
they were not open when the aircraft 15.nded. .,

- Finally, no atterpt was mde to fly the aircraft to a position where
a normal approach and landing could be a_ccémplished, for the test data 1n

the CAA-approved Airplane Flight Hanual shows thet the aireraft could have
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been safely flown on one engine under the conditions that existed at the
--r,j_;ne of this Vaccident, and nothing was found wrong essenbial to the operatian
of either engine,

In conelusion, attention is directed to the fact that neither the
pilot nor the copilot had recent experience in the aircraft except for the
requalification flights and the trip which they made to Newark just before
the sccident. Undoubtedly, the crew's confusion, which is manifest in the
events leading up to this accident, resqlted in a large part from their
lack of f_aﬁﬂiarity with the aireraft and their lack of lmowledge of its
performance.

F;'ndings

}. The corrier, the aircraft, and the erew were all properly certi-
ficated.

2. At trhe time of the accident the -a:ircraft s including all its
¢on:ponents , was in an airworthy condition, and wes operating normally,

) 3. Just beforc the flight cntered Washington National Airport traffic,
fuel for the _righ‘b engine was probably inadvertently turned off by the crew,

4. The right engine lost power immediately after the aircraft had been
flowm int-_b traffic after which the landing gear was retracted.

5. Poor judgment was ma:pi_fested by the crew in that they made no
attempt to fly the aireraft on one cngine to a position where a normal
approach and lending coul_d be accomplished.

6. No attempt was made; to extend the landing gear until after the
aireraft was on the runway.

7 7+ The physical facts of rccord indicate that no credencce can be given
the testimony of the crew with regerd to the fuel pressure warning light anaw=

the position of the landing gaar.
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8, lith the exception of a re-quelification flight and » flight to~
Newark made within four days before this aceidenmt, neither the pilot mor
the copilot had flown the C-46 within the preceding nine months,

Probzkle Cause

The Board determines that the probable cause of this accident was the
confusion of the crew because of lack of familiarity with the C~-ké which
resulted in a wheels-up landing half-way down the runway,

BY THE CIVIL AERCHAUTICS BOARD:

/s/ OSWAID RYAN

/s/ _JOSH LER

/a/ _JOSEPH P. ADAMS

/s/ _CHAN GURNEY

Donald V. Nyrop, Chairman, did not participate in the adoption of this

report,



Investigation and Hearing

The Civil Aeronautics Eoard was notified of +this accident at 1227,
- October 3, 1950, by CAA Communications, An investigation was immediately
initiated in accordance with the provisions of Section 702(2)(2) of the
Civil Aeronautics Act of 1938, as amended, A public hearin;’ was ordered
by the Board and held at Coral Gables, Florida, November 7, 1950.
Air Carrier

Hational Airlines, Inc., is a Florida corporation havir; its principﬁl
prlace of busi_nes‘s at Miami, ¥Florida. The company is engaged in the trans-
portation by air of persons, property, and mail under certificates pf publie
convenience and necessity issued by the Civil Aeronautics Board, and it -
operates in accordance with an ajr carrier operating certificate issued by
the Civil Aeronautics Adﬁnistrat1011. The company alsc holds a non-
scheduled zir carrier OpEI‘&tiﬁg certificate issued by the Civil Aeronz;ut_;ics
Administration., The fliéht which was being made in this case from Newark
to Fiami was considered to be a non-scheduled flight and was provided qu;'
in the carrier's non-scheduled operating certificate, |

Flight Personnel

The pilot in command, Thomas L, Sutor, aze 35, was employed by Wational
Airlines on liovember %, 1945. He was qualified as a captain in April of
1946, At the time of this accident he had a total of 4,820 hours of which
16 were in the C-U6 tyve aircraft. Prior to the time of this accident,
Captain Sutor had not flown the C-L6 durinz the nine months preceding

except for the re-qualification flights and the flight to Newark as described



above., He held a currently effective airman certificate with an airline
transport p;ilot rating. .

The copilot o;i‘ this flight, Robert R. Denton, age L5, was employed
by Hational Airlines, kay 21, 1945. He was qualified as a captain by the
company in October of 1946, Mr. Denton had a total of 7 ,817 flying hours
of which 10l were in the C-h6 trpe aircraft. Dir, Denton had not flown a
C-L6 for the nine months preceding the time of this accident except for the
re-qualification fiicht and the flight to lNewark as described in the body
of the report. Dlr, Denton held a currently effective airman certificate
with an airline transport pilot rating,

The Aircraft

Aircraft H-1661M was a Curtiss Wright C-L6 aircraft currently certi-
ficated by the Civil Aeronautics Adninistration., The aircraft had been
leased by Hetional Airlines from Aiy Forces, The Air Forces serial number
was 45-225L), The aircraft wes modified in July of 1950 so as to qualif)‘r
for a gross weight limitation of 48,000 pounds. The historical records,
maintenance records 3 ‘and inspection forms for this aircraft were examined

and no discrepancies material to this accident were found.
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